Regional patterns of cholinergic and glutamate activity in the developing and aging human brain.
The levels of choline acetyltransferase (ChAT) and the binding activity of N-methyl-D-aspartate (NMDA) and non-NMDA receptors have been measured in the hippocampus, entorhinal cortex, frontal cortex and cerebellum, in a series of human brains from 24 weeks gestation to 100 years. The patterns of ChAT and glutamate receptor activity during aging and development were strikingly different in the different brain areas. In the hippocampus and associated cortex, ChAT activity did not reach a peak until middle age, when it almost immediately started to decline by 50-60% to the 10th decade, whereas in the frontal cortex ChAT peaked transiently in the infant and then stayed constant during aging. In the cerebellum ChAT activity was very high in the foetus and fell in the neonate to maintain a constant level more in line with the concentrations found in the other brain areas through the rest of life. The high levels of ChAT in the foetal cerebellum were not associated with high acetylcholinesterase (AChE) content, which tended to increase during development, and was present initially in Purkinje cells (foetus and neonate) and the molecular layer in the adult. In the hippocampus and entorhinal cortex, autoradiographic [3H]MK-801 binding was relatively constant throughout life, however, [3H]CNQX binding rose from the perinatal period up to a peak in the 1st or 2nd decade and then tended to fall with age. In the cerebellum, autoradiographic binding of both ligands rose from the foetal period to reach a plateau by the age of 10 years and there was no apparent further change during aging. These data on cholinergic and glutamatergic phenotypic changes during development and senescence reflect marked variations in regional plasticity and aging within and between the two transmitter systems and are likely to contribute to our understanding of their role in the different brain areas investigated.